High-Throughput Micro-Characterization of RNA-Protein Interactions.
Many cellular processes depend on and are regulated by nucleic acid-protein interactions. In particular, RNA-binding proteins (RBPs) are involved in transcription, translation, modulating RNA polymerase activity, and stabilizing protein-RNA complexes. Furthermore, RBPs participate in the development of pathologies such as cancer and viral infections, and their dysfunction leads to mutations and the aberrant expression of noncoding RNAs. Therefore, the study of RNA-protein interactions represents a central issue for biology and biomedicine. While many valuable insights have been obtained from electrophoretic mobility shift assays (EMSA) and immunoprecipitation (IP), these standard methods suffer from two main limitations: insufficient sensitivity to capture low concentration RBP-RNA complexes in vitro and identification of interactions in vivo. In recent years, high-throughput (HTP) platforms have emerged that combine methodological improvements over conventional techniques with more sensitive detection systems, thereby catalyzing the simultaneous probing and analysis of a vast amount of RBP-RNA interactions by cellular proteomics and interactomics approaches. In this chapter, we summarize a selection of state-of-the-art in vitro, in vivo, and computational HTP platforms for the discovery and characterization of RNA-protein interactions. We also reflect on the wealth of information obtained by the structural analysis of RBPs and their RNA-binding domains as a valuable resource for the rational design and implementation of new RNA-binding discovery platforms.